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[ ^^fi^iS^^lSH ] 

V^T. 10 

[19*3131 Jiyi^ymjm(^±^tzm\ ^mtm 

xyvytfDMffl^S. 

iz^mmik.mj(.tzB\^m\^x^ti>'X^i^mmffy^ 30 
^3<^v>-fh> 1 o(ci2a<oaB»i*c5tx>'>'><oiii 

^ t ^:Nfafc-rSiil*«3 tfc«ii«3S5fc^ 
j^SB^iAcs^xyi^yc^^^a. 

^Si/trJiH^flSfcraaoa^i^c^xyvy*^ 40 
[00011 
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xyj/yc^fi^CgN-S . 
[0002] 

y^j:mitizx*)mkmimTi-h:ibi)^i^. mA* 

[0 00 31 Lt^L^i^i^. WkmEMlk^:^y=Jy 

mmmtiim^mi. r<ffi^>iXitxy^>iHie 
[0 0041 zcoio^j:^mAtznu ie«ifc»txy 

0-19 64 24^^^«fc:*§ni.J:^fc;, •R^jlSSrt 

S^^l^Offi^j. iaa[$:J:^3*, 8ISS-&««£Bli 
[00051 

[f6W3{i««¥*LJ:dfc-f-Sil!Sl L*»L^^>. mS!^ 
IB¥10-196424 ^^j^miz^^tlt g E«:^x 

[00061 t^i?^. SEHEl^ll, T^KiEl^fa3!»cpfi 

LXW&}S^'Mmi)^^&b^j:*). Big 5 

-^xumMi/'m^i> bs^mm^fz*)<^]£)j±^ 
ij^^Kmrnt. y-7^yi^im3E.L'^<^i>, - 

[00071 *wmi. i)^i)^h^^m^izs!^tih(Dx. 

xy v>iIR«Sfci5 1 T«im»l$r«ig{c*Jffll tT . 

mNo mtiiamimmj^sMikpHJ^y'jym 
^mmm-^zbfrBm^h. 

[0008] 

b. j^r^i^bimi. fimmffiim^izmm 



(3 
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[00091 lil*B 1 fc:«Sf6WKJ:S k . :cy=JyM 

m'Mmi:imtzni>tibmz. m^sMikxmfi 

mi:^^^^y'/^y:!^i>mm-h:ibi}^T^. ^tit 

at/N o ic^tmimiMmb^j:i . 
[0 0 10] tti. mm2tzgkh^ii. j^yi^ym 
m&<o±Mtzm\ mMHzm-?>msm2<7)m 

mffiimsm^imM^-^tb^lz. tm;k;m:k.<o 
mmimfi^^tzbi:msib-rt. mm2tzgktft to 
mizxib. ]ms^mmR^^^b^j:?>mmw^ 
tzitmmmizm-?>msm 2 (ommmmmm^^ 
MM^-^tzbT. m^tzxtmAi:mmL. gi 
^m<musM'j<mt'^vmzfTi>^hzbmfitb 
^t. ttz. ^(o^^n^jci^^mcofmtzitL. 
'XmsKmrniim^-^h^bx. m^m.(o±^iz 

ffiiBi eM'j<)mm^f\*iz}^^ h ytrf^-t^ zbizx 
h^f^^Mmi:^t^j:^^m:mmmizti\.^xsm^ 30 

[00111 ^<r>m:. J v^yif-BdP^^jmm: 
B&jhLoo. io. ths^'mfnmm&mzii\.>rcmi 
u^tksmmk^Wn^h^b-ifx^h, t.it. 

T^3\z^hms,t. :x.yi;ymm^(nm\z^^.^. ^ 

^mzmimi^2<rmiim(nmm\^^mii 
$*4tft(c. m^i:icmoiz^\%i^\^x^\^h-kjm 
mm.n'mmimkvitk^^h z b ^imb-rt . 
[00121 ms^ms izgk^w^izx 5 1 , m^^^ 
m('>mizMt. !KiE^izxhik^mm.<om. 40 
mmimiz^^i>zbx. i^j<mimf>hzb^j:<. 
mw^j:mmmizmusM:k^inh^t z b ifix 

^m^izm:tLmmmmiztn'rh n o x^mm 
lsam±L. ilNOxft{ijM<©©»*J:0. yy^yy 
&i^$^«SM^Rj5jhLoo. x'ofj:\>^mcDmmm 
miz)i\.^xm^EMim^mmmb^j:h. 
[00 131 ifc, mm4iz^hfe^\i. i.yi^y% 
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ijift^-frscts-^t-rs. mcs^A\iz%h?m\iz 
xhb. ^nm\i.. m^m')-ymzmmLXEm 
UEMmm^^^btchm^ti^hhii^. ms\mz 
mhmiM2<r)iimmmMmi^t:m!&^'th z 
bX'Xt^s^!kMmzxhm^M.i:mmL. gi#i^<ffija 
n^mmvmiiz^h^tzbmwi^xh. t 
ti. ^(^(ox^^^mmmcrytmnznt. xit^ 
<mm^mf^^ithzbx\ m^^Lfzmm^mbmm. 
msnEM'Xmuzx >)M.mKij±^i:3\^mz-tz 

ti\-^X]mS^X^t:^iy^thZbif^X^i,. 

[0014] mm5^z^^m^t. 3iy=jy% 
?5<^)fiTKmv ^fismzmhmm2vmm» 
<7ymRm^imi^^tb^i,z. mims^{z3\t^ 
m\^x±.th!kmmm<o'M^mm.im;x^'^h 
zbt:mLb^h. m^3kzgkh?m^xi,b. fra 
ffmmAm^izMt. 'm^jkizxh-xsummst 
(n^i!imm.i:mi^^hzbx. i^^mkirnhzb 
mwjmsm\izEmu^mmm:^h^i>z 
bn^x^t. zcotiify. mtmsxwmLtiXdizNo 
xsf ajfifiSKS^'iSa^ (>iihzbizx*), yy^yy 

mxth. 

c 0 0 1 5 1 rnmetzmima. maxt^ 

X'k^ommiz}Hfti^\>^^ff)?miti:^i\:^-^?> 
zb^zx*)ikmmm.^:^{t^■tlzbimLb^ 
mmizgktmtzxtb. mta. m2<om 

mmkwsk^^X'XXt^^imhhm:^^ u -/f-fl: 
[ 0 0 1 6 1 1 fc. mm.i\iz^hmi\i. mm.n<^ 

HT^mifrm^ ^^'kJ^^h Zb\;zX O^aSifiSSr 

^^^^hzb^w^b-th. mmn\!z^hmi\zx 

hb. ^mAzii\^xX1?Li^\,z'^hh'^^(rmL 

^mxv. \w^(rMmm:mK'S:^hzbii-x''^ 
h, -ewes, mm^-Ms^^m'm^ifmm. 
$k<m>ix. yy^yi^r/^&miTm±t->^. 

[ 0 0 1 7 ] ^yt:. nsmsizghiwmi, ms^r 

hZbizX'^XMmm^i:^it^-^i>Zbf:mLbt 

m^&^z&,hm^zx:^b. m.<r>j^r yyf,z 
X o^srtT ozbxi mBmmm:m±^^t z 
bifix%h, ^ffmk. m&n^xmmmmm 
mm^ < nhti. / y ^ yyR-t/^^^isrFm± 
too. sm^EMmmsmmi:m:x^&. 

[00181 
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[00 19] '>*jyyi. j^'j^rA-y K2atxe;^h 

[00201 efiMsw)tifmtt. 1 ocom^t. 
Lx. m^-^-y^tuv 1 2 J: om^o-as^ 

tl. ^<7)EGRji?81 3t»iEGRM (EGR*) 

[0021] :i:yi^ym»m<rmrfmtm. (3iyi;> 
nyhn-zi'ji^^h :J3lTECUfcv^5) 2 0tt. v 20 

^y^ (B^^) 3&»<^><oi»^ssfi#. mA^y^ 
[00221ECU20<±. c:*i'?><DA:*)fi^tc«-:fv> 

T. «mJSi*#8. !^ryi^9^ EGR^W#1 4<0 30 

fbttLfmm^m-ttih, ecu2o»j. w^k^fz 
fstxtk^m^mm-tEm^rn'Msm (-x^m^m^ 

^mz^-oxmrn^-^y^-i^ ?:^&imBmizxwmt^ 
hxo iz^mthm\mmm2 2 . mmmm 
mm23, ^mwmm24. egr^9i»2 5 

[ 0 0 2 3 1 JjCfc. 4^Qi9g®T<0«SjSi|iJffll(COV^TSl 

Btrs. BuEfill«<7)t>fc. ^^mmmx'ii. :cy>'y}^ 

mm. m<mm^izfBtx. xmxxmtjm 
&m!f<imti:mmmt^j:'^xh*). m2iz^i-x 
at. jiyi^y^mmfibmTttzxtm.<^mi& 
mm (&'pmw. &'pnm.m) izt5\,^xm&^zmik. 
mifT\>\ WM<rmimitz^\>^xiixit^JM 

[0 0 24] ffi»a^iW»iftt:fcv^Tu. smfim' 
<nmm {fii2(f)mm) t. mm&mtbmi so 
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i^)\^tz2m<r)m9Mm\ 2m(nmm (m 
2(omm) izx'om.^tihii^^izikmx-ti 
ztx'imsmmi^\,\ immmizxhmm. 

ioo25]m3iziiEm^^'mmco^yy^n 
mzm-&^f^s)j<r)m.'mi:^Lx\.^&. m'^coi 

2mB<7)ms.\r—!^i3'2mmm(Bm^ 
sMXim) izntm-i. m&^^mmizi5\^x 

14. a4t:qrrj:dfc:. E:fj±MmtJ'y^y:mBit 

izttmifih *) . m^jiMmfiXt < 1 y -y^yf^ 

£E* J:#* d P/ d t naxU 1 ^-i 9 )Vf^ff)m&)i±. 

[0026] tiC^. msizjfctxo^iz. mmmcnmx 

Ziiimii>i)^b^-yX^^^. H*O«SKJTO^10- 

9014. mmmzmm^iif^m<oi o%*«iml^^' 

[0027] ts!^T. ffiH^»*SrfiT§-fr^V^fc46t:- 

^i^yy^^nimrmmir^^^i,^^. mmm 

^'5«<. imn^'Mmmim^^wmtLxy.^ 

[0028] meiztiJiyi^ymmmtim/nmrb 
msme50bizm-tsfj±MmdP/d t«xoRi 

mijiLx\^i,. 09Hifmmmzmm^titim<o^ 
%mmLi::9yy9n^'h*). mmmim-ti^'^ 
y^-i'X'hh. zcom^^ht^hXoiz. mtm^ 

n-rtiit\ E*±»^4fiT-t2.. :iti\i\fxhyt>< 
-mtmizmatfihiittzib. i^xhy-mizxi, 

t^X'hh. 

[0029] *IISBB®tfcV^T«, JSi^rtCifilt^ 

tui.imr> 5 oxiffmLt^i^ y yi^n^mmm 

me^mSSj^^kL. miiz^Xofiz. xyvXH 
m^^<n±Mhh\^\i%^T\,zXf>^\wi:-'^<n>im 

[0030] ^ffiti}i>. oiyi^yffimSklPi-iizi^tX. 
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HBiofijfwst (m2(/)mm) t<r)mMm^ EGR$*<±#<:5rs{jh\ EGRmmm^^::k^< 



[00311 m8^zJiyi^yJs\wmNm/nm^zit ±n<otzi6EGRmm^fm^i±mizmEL. mzm, 

i-?>2mn^>mmt&wi^<r)imti^-r. z<omcox ffliS*>s<=3rstta£-?-r. EGRmm^tm&i^bmzm 

dtz^^mmi^itth2ms<7)immmm^t::cyi; ielx\>^&, s^iagtrfti-T. mmmm\>^h 

ym3m±M^zmyima^^hZkx\ :fcm;kim 10 iafcitTfcit^ 

(omjtimt. mm<m!S^ikjmmmL [ 0 0 3 6 ] t^mzM-fux^hix?>ymsiiimx'<rm 

BUMizm«m<^sjmmf^&izfmths&^ mimc^miiyo-i-^-hizx 'ommth, mis 

mm±x^ & , * fc. 2ms<m iummfi^yeoyn-^^^ ft* o . m^im 

mms.m^f::j:yi^ym<o&Tizmmisa^-th:i feXJim^^^y^^^mcsiffSii.s. s 1 0 im. 

sm:km<')imizm¥i-i>m^cr>*j-yitizmmt [00371s 1 02-cii. H2ov.yTfcs-:f^. x 

&^^iSfm±x^h. yjymRmsiNknMTtipi^ . 'xmifammsM 

[00321 m9tz:cy=jym^MmtimmTizii mch^i)\ m^EMmm^HiChtaiK mm 

ri>MmmiGTffymi^i-. m^coioiz. ±m mmimi-rt, ^i^^Mmiitfo bwii$tvf::i%^ 
!nm.tzntt2ms(mmmm^i::cy'jymm 20 sio3izm^.wis<oik;iE^.ikm.<mmi:itf 

s.N±^RTfnmTiSiTizmmm^^?>xdmm^ti o . -^r. mss^'Mmm^rno tmm^tu::^ 

zco^. ^(^(0'Xi^^iikmmm(om:h:tzi[tf5 a. s 1 0 4~s 1 1 oiz^-tsmssM'xmmirm^ 

Z<m<^Xdiz^tmi GTiMt^tZbX. ^ffd. Z<7)Em^SM:k.tm(nmmiz-y\'^XM 

:cyz^ym3miiRvnmTtzik-rim-^ff>im mti>. 

mm. -t^^hh. mis^^'Mmtzx*)Mm:E:n± [0038I sio4-e(i, 01 ico^^rizm-^^. 

mmimmizi5\.^xm^sM!ksmt:fTM:hz dt^M<tTc7)ii:fctctf-5T/h$<^$it-s, s 

fc*iT'^s. '5-<^)tsa. /y'^r^^^&t^^iayss-fie 1 0 5xii. ^m^^rmm-th. s 1 o6T'«. hi 

±-C-§S. 30 2«V«y7'tCS'^t^, EGR*i:Sf^iagtA»^>, EG 

100333 HI Otrxyj/'ymcaSNatfflSTK: R«l»#iB«*»ast. iif. EGRiBMW 

m--S2|Bia«0j!S^W»e»|IT2O!Btt-^^. 2111 EGR$coJt;^t:ffoT:*c#<. Sf^SS^O 

B<0Jiim«m»|iT2^. xyi/y|5i«a[gJ:#ai/ J:#t:#oT^hS<^S§ns. fiL. EGR*{cJ:S 

fi#«Tt:m\ ^*>^^i*» I GT<nmf^tz^ «H^«l*iaiS^ff*)=5rvvi©^i. dfi/?* S 1 0 4~S 1 

v\ mt^izbx\ ^mmizti\^xikii^^kimiz oeam^tih. 

mhtu-^m&i:miEsm^zmmu m:k^^^er>i& [ o o 3 9 1 s 1 0 7T{±. macrt-r-^y-^m^^x. 1 

Tm±'ti>zbx\ sm^EM:ksmmmm<mm ms<nmmm.<i 1 , 2iiiB<oesfl«««q 2S:»ai 

3&s»e^<fft)*is. -rs. PKtt. ife-r. mato^yTizm^^. xy^ 

[00341 x^—b';l«fc:lt'<T-lr:J'yflli*>'fiV^;<f y0IBtSNfcm?^Tt*>/i,. ^iS8t*qfc*frS2I5I 

v*jy<^xo^i:imm\'^xmseMikismi^ot^ 40 e«««»s>j^M^stai^s. ^^-c. 2iiiBi^isit« 

*^IM5JgSTii. EGR;5fXtJ:0fifrtjaS^ ±^<m^^ti?>. ^LX. l|llB£Oj!^«iSlt»q 1 = 

#a$-e-5. HI itcxyi/yiufejieNay^ft^Tt ^waqx ( 1-M) , 2ms<ommtim<i2=± 

m-iEGRmom^i^. zcomcoxoizj^yi^-y mm<ixMbtx. w-m-th, ^««*qjiiRA 

HisiSLJb^tc^v^EGR^i&JijnL. m&^zXr>xM mM. xyv'y@«aL@[, mmmmii^ti>mam 

s.izmmh}m^eMmmm^&Tm±x^ [ o o 4 o i s i o 8xu. imB<r>mmmm i t 

h. tti. {&miii:EGRm^:mm-&^bx. &^ i?rffaj-rs. zzT. ms<r>immmmiTi^: 

m*j-y^i:^mthmusM^cmm^mSiT na^ti, :i^x. i mscf)«mmmm i t ui. « 
m±x^i>b^tz.m±mzm'^EGRmt:m^ 50 mm'i'i^m$tixi>x<.:cyi?ymmmiibn 
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^Tti)^^-7'yy'izm'^^Mti!,^tlXi>X\>\ SI 09 

s. ^ic-c, HI Oiovirrs-, 2iiia<oifist»T*»^. 

ft#T<7)iSTtffot:. -r=5:*.^^««lit:i«-S 2111 

[0 04 11 81 lOTtt. S9c7)VyTt::S-^?'. X 

msRx/mtziBtx2m(om ism^sm;kM 

-ri>. ai4ii*igBHfc:«sie«i*c^x>'i/^£o®2 
mmmm&^^i^x'rJ^^mx'hh. m2<mim 
m mi4) mmimi(mmm. (mi ) (om&iz 

mm-txv~fi'm^^mi^Lx\>^hm'mi. 

26$:mtX\>^^, 

[0 0 4 31 "tlx. z<o>9:^dm!mmetzx'o. 

mmi>ztx. ^M^miz)3\^x^i^Mskim\zmh 

d. mufxsmmmstkLxx^-fmmm 
ftbofc. ^cm(rmm:^mm9i^smx.iiis^yy 
mm^m\>^xi>x^\ 

[00441 ifz^ m2mmm'ii. mimimmt 

J-Wfrtsidfc, i^oyr^'yV2tzTRf)m^(>iix 
f^. mimimmizi5\^xi>immmi:im 

[004 51 HI 5txyi^'y0lKiSBSNtft<^Tfc^t 

m-i2mB<r)mmmm^<^>iminzp^\\ mrn^^ 
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1 0 

^^^xim^BMikiminh^hztifix^h. 
^^xsm^sM:km^mmmb^j:i> . 

[00461 mJi(ca-:Ji>-CtT*>iil.:^^lli0g!ST'«O«S 
iKS(ffik^)S£h.*7o-f-^-htJ:'3iitW-S. 017 

10 immmfu-i-y<^yr3-i-^-hxh*). 
tfxim^^^yy^^nmzmj^tLh. S2 0i~s2 
oeii.mimmm<7)yci- mi3) tmtxh 
0. Jiyi^ywmamn. nmrntnu msmi 

tmm^tif::^i. m^izx:mskjm(omm^^ 
v\ m^sM'Jilm^:mbnm^t^J::i%^^i. eg 

msiLxmm-h. 

20 [00471 S207'Ctl. HI 5<0-r-/rat^l6 

izwti:^-rxv-f]^mmim&txv~)Uitff)'7 r 

mmN<7)mi^x/mTff)&Ttz^^x:k^ <^^ti 
S2 0 8~s2i Hi. mimmm<oya- m 
13) cosio7~si iot^t-cs>o. ims<m 
mmmtii. 2ma<r)mimm<i2. jkikimiG 

[00481 z<7)Xdizmm-^zbx. j^y^Jy^m 

30 mm»x/nmzfBt:fiM3smmiztmmdzbi)^x 

t^S. ZZX. S204~S21 l<oaiih5*£E«a^ 
:kmmiza:y=jywiWmRVm^zmtX 2SBO 

im (ES&iieMmm) tmihmmmm^i^&iz 
ffis-rs. d:iz. *9ifmm3mmmtz-^\<^xwmt 

[00491 018(4. *f£BHt«Sie«^xyi/ 

y(r>m3mmm(omm^i^:^TJ^m'hi>. ii3 
i3m(Hi8) (ommi. mi(^m&mmi) 

40 tix\>^4>Aifim^h. 't^h*>. miizm-fi^vy^ 

ii>tL. ECV20iZ^jk^SmmU27^:mtX\i^h, 
[00501 ^LX. ZC0^iX^m]m^2 7{zX*). 
xyi^'yUHBiSN&t^fi^TtiB tT^^E^S-ti o 

Msk^immttzb-c. msommmim, 

ttz. msmmmxii. mt5xx/m2mtmmbm 
=^0. mmAHzmmrn^mmtiXoizi^vyi^ 

's-yH2t]R0Wt*><x^fiSft«»#8fcJn;e.. m.-? 
H 5 1 . mSr^-^^-A' H 5 aVW^JK- h 6 
50 (cJ:0fltJ£;^:fL&ifi§ui»(:«m^«SN-S«em«9t# 
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[00 511 -etT. rois^aspwHamisw^ie 

iiii>sv^jjm2iitejg®tt>v^ 

[ 0 0 5 2 J 0 1 9fcrxyi/y|5H6iSiSNi:ftWTtdtt 

?,zt^<. mi^jimmizt5\^xsmBSM'Mjm 
X *)jK\>^m(DJiy=jymm3mtzt5uxm&&^m^ 

[00531 JJUit:«-^V^Tff*><lS:*^ai9B!Br<^ 

mmc^mtiyxri-i-^-Hzxmmtt. 020 

»XJ4^7y^'«^llff$ixS. S3 0 1~S3 09 
IBlSliBg<B<07O- (Hi 3) OS101~S1 

09tmtxhi>. 

[0 0 54] S3 10T'«s Hl9<0V y7-{cS'^#. 30 
xy5;y|i||slKNi:ftfifTi:*»/i>. jiSi«oiafti&Waj-t 

v^-C^^^Ac^S:iiini?i*:SJ:p^$ixS. S3 11 

tt. iBilliig^«7o- (HI 3) ios 1 1 ofc^t 
xs>^. ^miGTmmLx. mmth. 

[00 5 51 Cicoidfc. mmthZ.tX. xyv'yui 

Xth. ^ZX, S3 04~S311<oat4H»«ffi»a5 
«i«d!i«mt:xy vy|5!«EaL^t^fli§ftci5tT 2aB 

[Hffi^0fS*=5rittBB] 

[Hll *l8BB<^llliS»JS^^xyi/:^coi^x 
[H2] ffitgg^i^ciKMi&ffdjPglii^^^H 

[H31 m^sX'j<mm(omf^Kijffy$t{ti^ 
m 

[041 EJj±^fcy-ydfy:5<3feSi:^)l8«Sr*^ 
0 

[051 «mmb«mimb(m^i:^^ 50 
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[061 iHiiBas. «iS«i»f»itE'j±#*fcco 

[071 ii«BaEeatxfl?^fc:*f-rs»iLv^jBws^»i 

[08 1 m^sm&i/mizm-h 2ms(^)mimi 
mmmm 

[09 ] mtsm&i/mizM-ti^mmmm 
[0101 iH)iKa[i^i^ft#t;^tri. 2 iHiB<oj8m« 

[01 1 1 IiIKaES&l/fft#fc:*«-SEGR$<^)!|ttt 

0 

[0121 EGRmmmfs^BLizm-t ECRmm 

[HI 31 mimMsm^(mm9KDya'-i--r- 
h 

[0 1 4 1 ^^(7)m2mimmi:^j^y'Jy<r>-> 

[0151 EI«aLS»tJfft?rfc:*«-SX!7-;Hfc<0!^ 
ttH 

[0161 x^-/uitizm-hxv-fimwms.<^ 

!mt0 

[0171 m2mmmx<mmm<^y o-f-^- 

[H 1 8 1 *if|H^<0||3||SJ9B!Bi&^xy i/yc^i^ 

[0191 mjm&r/n^izntt^iikmLffymt. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve fuel economy and reduce 
NOx by enlarging a 

compressed self -ignition combustion operation range while 
avoiding knocking and 
unstable combustion. 

SOLUTION: A direct injection type fuel injection valve 8 
is used to execute 

the second fuel injection during a compression stroke and 

the first fuel 

injection terminating before it. A spark plug 9 sparks off 
a mixture generated 

by the second fuel injection to form the first stage spark 
ignition combustion, 

and a temperature and pressure increase under the 
combustion causes a 

surrounding mixture to develop compressed self -ignition to 
form the second 

stage combustion. A ratio of the second fuel injection is 
increased and the 

injection timing thereof is advanced with increasing speed 
and decreasing load, 



with the result that a calorific value of the spark 
ignition combustion of the 

mixture formed by the injection is increased to ensure the 
subsequent 

compressed self -ignition combustion and to control the 

timing of the compressed 

self -ignition combustion appropriately. 
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Abstract Text - FPAR (2) : 

SOLUTION: A direct injection type fuel injection valve 8 
is used to execute 

the second fuel injection during a compression stroke and 

the first fuel 

injection terminating before it. A spark plug 9 sparks off 
a mixture generated 

by the second fuel injection to form the first stage spark 
ignition combustion, 

and a temperature and pressure increase under the 
combustion causes a 

surrounding mixture to develop compressed self -ignition to 
form the second 

stage combustion. A ratio of the second fuel injection is 
increased and the 

injection timing thereof is advanced with increasing speed 
and decreasing load, 

with the result that a calorific value of the spark 
ignition combustion of the 

mixture formed by the injection is increased to ensure the 
subsequent 

compressed self - ignition combustion and to control the 

timing of the compressed 

self -ignition combustion appropriately. 



